Introduction
Public health surveillance, defined as the ongoing and systematic collection, analysis, and interpretation of disease data for the planning, implementation, and evaluation of public health practices, consists of two primary mechanisms: passive and active surveillance [1, 2] . Most of the countries operate a passive surveillance system as the basic mechanism for reporting and containing the spread of communicable diseases. A passive surveillance system is one in which physicians, laboratories, and health care institutions are mandated by law to inform local health authorities of reportable diseases [3] . The system does not require the constant and active monitoring of local health Passive surveillance (PS) is a traditional approach to communicable disease surveillance. To complement the approach, several countries have adopted active surveillance (AS) systems that involve the voluntary participation of physicians. This study compares AS versus PS systems in Korea based on the systems' reporting propensity of chickenpox. A mail questionnaire survey was conducted with a random sample of physicians involved in the PS system (N=1,955) and all sentinel physicians of the AS system (N=193). Multiple regression analysis was conducted to identify factors associated with reporting propensity. The reporting propensity of physicians in the AS system was significantly higher than that in the PS surveillance system, 2.7 versus 1.9 on a 5-point Likert scale (p<0.05). Multiple regression analysis showed that, in addition to the type of the surveillance system, physician knowledge of chickenpox as a notifiable disease and the type of institution with which a physician was affiliated were significant factors for a physician's reporting propensity. For both systems, the common barriers for reporting were 'lack of confidence in diagnosis,' 'burden from interference by the public health department following reporting,' and 'complexity of the reporting system.' In conclusion, AS of communicable diseases appeared to have a significantly better performance compared to PS in Korea in the case of chickenpox reporting. These findings would be useful for countries concerned with developing more effective strategies for improving the reporting rate of notifiable diseases. Comparing physicians' reporting propensity with active and passive surveillance systems in South Korea authorities; it is thus relatively inexpensive and can cover large areas. However, because the disease reporting in a passive surveillance system depends completely on the compliance of physicians and health care institutions, it tends to be incomplete and variable [2] . Underreporting in particular has been a perennial problem in many countries [4] [5] [6] . Underreporting threatens the integrity of the public health surveillance system; undermines societal efforts to identify, prevent, and assess disease threats; and may incur significant health and socioeconomic costs to the public.
To complement passive surveillance and to overcome the associated underreporting, several countries such as the Netherlands, France, the United Kingdom, and
Australia have adopted active surveillance systems. This is also known as a sentinel surveillance system [7] [8] [9] . Unlike the passive surveillance system that mandates the involvement of all physicians and health care organizations, an active surveillance system involves only a small group of physicians and health care facilities strategically selected to monitor and report the occurrence of targeted diseases. The participation of those physicians and health care facilities is voluntary. The system also requires the staff of public health agencies to regularly contact health care providers to seek information about disease conditions. Thus, it is more expensive to operate. Another downside of the active system is that sentinel sites cover only selected areas that may not be representative of the population. Despite these problems, active surveillance is believed to yield more accurate and timely information [10] . Furthermore, proponents of the active surveillance system maintain that reports received through this type of system are of higher quality because more resources and experienced health professionals at sentinel sites are dedicated to collecting and reporting disease information.
In 1997, the Korean government started to experiment the sentinel surveillance system (i.e., the active surveillance system), to supplement the passive surveillance system that has been operated since 1954.
The initial active surveillance system was focused on influenza and had 70 sentinel sites. By 2004, the system had expanded to include three sentinel networks (school-based infectious diseases, pediatric diseases, and eye diseases) [11] . physicians who would be most likely to see patients with chickenpox, which were general practitioners and related specialists (i.e., family medicine, internal medicine, pediatrics, and dermatology). Since this study did not use human subjects or patient information, institutional review board approval was waived. 11.8%)[ Table 1 ]. We excluded 46 physicians from the passive surveillance respondents who had not seen any chickenpox patients in the past, resulting in 185 respondents for the final analysis. 
Data collection and study variables

Comparison between active and passive surveillance systems
We compared the two surveillance systems by assessing the average reporting propensity of physicians in each system. The average reporting propensity of chickenpox in the active system was found to be significantly higher than that in passive system (2.7±1.8 vs. 1.9±1.4, P=0.002) [ Table 2 ]. The proportion of respondents from the passive system who were aware that chickenpox is a disease for which reporting is required was only 66.5%, while this was 98.4% from the active system (P=0.000). Physicians from the active surveillance system have more positive attitudes toward the disease reporting system compared to those from the passive system (3.9 vs. 3.4, P=0.007).
For both systems, the common barriers for reporting were found to be 'lack of confidence in diagnosis,'
'feeling of burden from interference by the public health department following reporting,' and 'complexity of the reporting system.' Unlike the active system, an overall lack of knowledge about the reporting system was discovered the most frequent responses among the respondents from the passive system. Specific 
Discussion
al. [17] determined that active surveillance physicians are inclined to report 19.6 times more frequently than passive surveillance physicians. In a study done in the US, the passive reporting system identified only 50% of all cases that were identified by the active system in several metropolitan counties in Tennessee [12] . Richard et al. [13] showed that the mandatory surveillance system for measles reported 2-to 36-fold lower estimates for incidence rates than the sentinel surveillance in Switzerland.
Many studies showed results similar to our study in that one of the factors for physician underreporting was a lack of knowledge [4, 18, 19] . One of the study limitations was low response rate of physicians in the passive surveillance system (11.8%).
Although the authors tried to increase the response rate by several ways, the survey response rate of 
Conclusion
The voluntary participation in surveillance system significantly increased reporting propensity of physicians. Therefore, adopting an active surveillance system could be a practical method for improving surveillance performance. Active surveillance, however, is not a panacea for all types of disease surveillance. Consideration of disease and socio-environmental characteristics would also be important. Factors affecting physicians' reporting propensity were found to be physician knowledge of disease reporting requirements and feeling burdened by inference from the public health department after reporting. These findings would be useful for countries concerning to develop more effective strategy to improve reporting rate of notable disease and consequently to prevent the spread of such diseases in their community.
